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Ward, Tony J.



Quantifying Community Exposure Risks from Libby Amphibole in Tree Bark


Specific Aims  In June 2009, the U.S. Environmental Protection Agency (EPA) designated the town of Libby (Montana) a public health emergency – the first and only time EPA has made such a determination under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  From about 1920 until 1990, the leading source of vermiculite ore for the US and the world was from a mine near Libby which produced nearly 70% of the world’s supply (Horton et al., 2006).  This vermiculite ore was also contaminated with naturally-occurring fibrous and asbestiform amphibole in veins throughout the deposit (Pardee and Larsen, 1929).  Today, areas surrounding the abandoned vermiculite processing/mining facilities and much of the town of Libby are contaminated with these amphibole fibers, contributing to an outbreak of amphibole-related diseases in the Libby population.  It has recently been discovered that trees in Libby and in forested areas surrounding the abandoned mine have accumulated amphibole fibers in their bark, thereby serving as reservoirs for amphibole fibers (Ward et al., 2006a).  When these contaminated trees are disturbed through firewood harvesting practices, inhalation exposures can occur (Hart et al., 2007).  It has also been shown that when amphibole-contaminated firewood is combusted in a woodstove, fibers are released into the ambient air.  More importantly, the majority of the fibers remain in the ash post combustion, leading to potential in-home exposures (Ward et al., 2009).  Taken together, these findings are significant, as woodstoves are the primary residential source of heat in Libby, and throughout northwest Montana.


We propose to use exposure and risk assessment strategies to determine the risk to the public when harvesting and combusting amphibole-contaminated trees in Libby.  Through a residential (in-home) sampling program, we will determine the prevalence and implications of using contaminated firewood at the community level.  Finally, we will demarcate a clean firewood source for the residents of the area.  The findings from this project will then be communicated directly to the residents of Libby in an effort to prevent current and future exposures from this recently discovered exposure pathway.  Through three Aims, we will test the overall hypothesis that amphibole-contaminated trees in Libby are an ongoing source of environmental exposures to the public, with a corresponding quantifiable increase in health risks.

Aim 1.  Using risk assessment modeling, determine if there is an elevated health risk to the general public when amphibole-contaminated trees are disturbed.  Through a range of exposure scenarios, we will test the following hypotheses:
a.  Activity trials in areas of high tree bark fiber contamination will yield higher inhalation exposures and associated health risks than such activities in areas of moderate tree bark fiber contamination.
b.  Activity trials conducted under dry, warm conditions will yield higher inhalation exposures and associated health risks than such activities conducted under moist, cool conditions.


Aim 2.  Using risk assessment modeling, determine if there is an elevated health risk to the general public when burning amphibole-contaminated firewood in EPA-certified woodstoves.  We will test the following hypotheses:
a.  In-home amphibole exposures can occur during the routine loading and stoking of woodstoves.  


b.  In-home amphibole exposures can occur during the routine removal of woodstove ash.

Aim 3.  Through a residential sampling program, determine the prevalence of contaminated-firewood use throughout the community, and current potential for in-home exposures.   Hypotheses are that:


a.  The majority of the homes investigated will have quantifiable levels of amphibole within the bark collected from the wood pile, and from the ash collected from the woodstove.


b.  The majority of the homes investigated will have quantifiable levels of amphibole measured in the indoor air during woodstove use.


It is anticipated that the findings from this project will prevent current and future amphibole exposures to several thousand people who live and work in northwest Montana, and who depend on wood for home heating.  On a larger scale, the findings from this study can be applied to other areas around the US and world where contaminated tree bark is an emerging environmental health concern.  This project will also help us better understand the use of tree bark as a surrogate for historical asbestos contamination, as we begin to investigate asbestos contamination in populated areas surrounding historical Libby vermiculite processing facilities throughout the US, and asbestos mines throughout the world.
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